This research determined time to failure rate and number of successful transaction of selected banks in Nigeria, using Log normal distribution. Transformation technique was applied to the log-normal model to obtain a quadratic equation or polynomial regression that assisted in determining the parameters of the log-normal model. In addition, one-way ANOVA was used to test for equality of the average (or mean) time to failure rate and average number of successful service time of the banks. The research fitted the log-normal models of the banks with the help of SPSS 21 statistical software and the result showed that GT-Bank model has the highest variation of 90.3% for number of successful service time (t), while Fidelity bank model has the highest variation of 56.6% for time of failure rate. The one-way ANOVA result of the number of successful service time (min) showed a significant difference. The Tukey comparison tests showed that GT bank is significant at 5% and 10% from other banks. Hence, the number of successful service time (min) were not the same for all the five banks. However, the one-way ANOVA result of the banks in term of number of Time to Failure (t) (min) showed no significant difference among the five banks.
Introduction
Reliability of an equipment or machine is the probability that it will work and serve well for a specified period of time. This probability is modeled as a lifetime distribution.
Linear regression is a popular statistical tool that has been used successfully in many areas including survival analysis. In survival analysis, a log-transformation of the response variable converts a conventional linear model to an accelerated failure time model, which is an appealing alternative to the [1] proportional hazards model because of its direct interpretation [2] .
Survival analysis deals with time to an event in system [3] . An event can be death in biological system and failure in technical system. Often the time to an event is not known exactly but is known to fall in some interval, this phenomenon is called censoring which could be random or non-informative in analytical approach. There are three main types of censoring, right, left and interval. If the event occurs beyond the end of the study, then the data is right censored. Left censored data occurs when the event is observed, but the exact event time is unknown. Interval censoring means that individuals come in and out of observation and are missing. Most survival analytic method are designed for right censored observation.
The traditional regression methods are not equipped to handle censored data due to the fact that the time to event is restricted and is assumed to have a skewed distribution, and there is need to employ a statistical method that put into consideration the restriction caused by survival data.
One well known and widely applied method is the use of log-normal regression model. It is used to predict response variable or to estimate the mean of the response variable of the original scale for a new set of covariate values [4] .
In probability theory, a log-normal distribution is a continuous probability distribution of a random variable whose logarithm is normally distributed. Thus, if the random variable x is log-normally distributed, then y = In(x) has a normal distribution. Alternatively, if y has a normal distribution, then the exponential function of y, x = exp(y), has a log-normal distribution. A random variable which is log-normally distributed takes only positive real values. The distribution is occasionally referred to as the Galton distribution.
The log-normal distribution is a statistical distribution of random variable that has a normally distributed logarithm. Log-normal distribution can model a random variable x, where log x is normally distributed. These distribution, under multiplication and division, are self-replicating. It is useful for modeling data that are skewed with low mean value and large variance. The log-normal distribution has been called the most commonly used life distribution model for any technology application [5] .
However, failure of automated teller machines (ATM) in banks is rampant and frustrating. These has cause unnecessary delays in cash withdrawals as well as other activities cash may have been used for. This calls for measures to mitigate the failure rates of ATM and to do this, the time to failure rate needs to be ascertained first and consequently put under control. Hence the study seeks to analyze the time to failure rate and successful transaction of different banks by fitting their log-normal model of successful transaction before failure of each ATM occurs, fitting a log-normal model of time to failure of automated teller machine of different banks, determining the time to failure rate and number of successful transaction in each bank, and determining the analysis of variance with log-normal data to test the equality of the mean (Average successful transaction) of the different banks.
Section two and three presents the related literature and the scope and limitation of study respectively, section four and five are the research design and methodology respectively. Data analysis and interpretation of results, summary and conclusions are presented in section six, seven and eight respectively.
Survey of Related Literature
Several studies have been done in the areas of log-normal distribution, log-normal regression, analysis of variance to test the equality of several mean in log-normal distribution. Some of such studies are reviewed below.
Logarithmically transforming variable in a regression model is a very common way to handle situation where a non-linear relationship exist between the independent and dependent variable [6] . He showed that using the logarithm of one or more variables instead of the unlogged form makes the effective relationship non-linear, while still preserving the linear model. He discovered that the logarithmic transformation are also a convenient means of transforming a highly skewed variable into one that is more approximately normal. [7] discovered that log-normal random variable appear naturally in many engineering disciplines, including wireless communications, reliability theory and finance. So, also, does the sum of correlated log-normal random variables. [8] in their study propose a new test based on computational approach to test the equality of several lognormal means. They compared this test with some existing method in terms of the typed-1 error rate and power using Monte Carlo simulations and sample sizes. The simulation results indicated that the proposed test could be suggested as a good alternative for testing the equality of several log-normal means. However, the robustness of F-test to non-normality has been studied from the 1930s through to the present day, and has yielded contradictory result, with evidence both for and against its robustness. It is a systematic examination of F-test robustness to violation of normality in terms of type-1 error, considering a wide variety of distribution commonly found in the health and social science.
[9] Carried out research on the fitting the time to failure rate of selected Automated Teller machine in a particular bank using the Weibull regression procedure only, and models generated. Therefore, the researcher wants to carry out the time to failure rates of selected Automated Teller machine in five different bank in Port Harcourt using the Log Normal distribution approach.
Scope/ Delimitation of the Study
The study is carried out in five different banks in Port Harcourt ATM randomly selected by the use of simple random sampling technique. Twenty observations of time to failure and number of successful service time before failure were taken from each of the selected Automated Teller Machine (ATM). The nature of failure considered was out of cash and out of network or service and as such may not be extended to other source of failure. Hence the study only covers the following banks in Port Harcourt. 
Research Design
Primary data was collected from each of the banks. The number of successful transaction (y), successful service time (t) (min) and time to failure (t) (min) of five banks were obtained as shown below: 
Methodology: The Lognormal Distribution
Let x 1 , x 2 ---x n be independent positive random variable such that
Then the log of their product is equivalent to the sum of their logs
The following four assumptions are implicit in the use of the Log-normal distribution. These are;
1. Stochastically independent 2. Normally distributed 3. Constant variance 4. Mean equal to zero.
Therefore, if Z = log(x) is normally distributed, then the distribution of x is called a log-normal distribution. The probability density function is given as;
where
The cumulative density function is given as
Let Equation (3) be written term of t, then
Taking natural logarithm to base e on both sides
Collect like terms
Then, from Equation (5), obtain that
Equation (5) is a quadratic regression model or curvilinear model.
Parameter estimation using regression techniques
A multiple linear regression model with K predictor variable (independent variables) x 1 , x 2, …, x k and a response variable (dependent variable) y was a generization in Equation (5)  are the parameter estimate
One -way ANOVA (Analysis of variance)
The ANOVA is used to measure the difference between variation amongst samples and variation within samples. It is a ratio of the variation between samples to the variation within sample which is based on the F-ratio. The model of the one-way ANOVA is
~ ,
where denote the jth observation from ith treatment is the mean of the observation is fixed effects of the model is the error term or the disturbance
Identifying sum of squares
Total sum of squares TSS ∑ = 1
Within sum of squares (WSS) = ∑ = 1
. − (10) 
One-Way ANOVA
Total TSS ( − )
Hypothesis test
Ho: µ 1 = µ 2 = µ 3 = … µ n (There is no significant difference in the mean successful transaction of the five different banks). H1: Not all the µ's are equal, = 1,2, … (There is a significant difference in the mean successful transaction of the five different banks).
Sample size
A sample is a subset of population unit selected for the purpose of drawing conclusion about the entire population unit. The sample size was obtained using the Yale formula; = = 100/5 = 20 (11)
Data Analysis and Interpretations
In section four, Log-normal model parameters were derived for both number of successful service time (t) (min) and time to failure (t) (min). Thus, the parameters of the Log-normal model of five different banks were obtained in section 6.1 below with the help of SPSS 21 statistical software using data in Table 1 to Table 5 above.
Parameters estimates of the log-normal model of five banks, using regression techniques
The parameters and R-squared of the five different banks for both number of successful service time (t) (min) and time to failure (t) (min) are in Appendix A and summarised in Table 6 . Table 1 showed the quadrate form (transformed models) of Log-normal models of five banks parameters estimates with their Standard errors. Comparing the transformed models of the five banks number of successful service time and time of failure rate in Table 6 with respect to R 2 and regression ANOVA pvalues. The number of successful service time of all the banks have higher variation and significant p-values than the time of failure rate. In addition, GT-Bank model has the highest variation of 90.3% for number of successful service time (t), while Fidelity bank model has the highest variation of 56.6% for time of failure rate. Note that only Fidelity bank regression ANOVA p-values is significant, this seem to implies that the time of failure rate are not same for all the five banks (or indicated Fidelity bank time of failure rate is more than others).
Recall, from Equation (5) In Table 7 , the Log-normal model parameters of the five banks were obtained (variance, standard deviation and average (or mean) of number of successful service time and time of failure rate). UBA Bank has the highest average number of successful service time, while Fidelity bank has the highest average time of failure rate in Table 7 . This result confirm the variation result in Table 6 for time of failure rate. This indicated Fidelity bank time of failure rate is more than other banks.
The Log-normal model of GT-Bank has the highest variation of 90.3% for number of successful service time (t), while the Log-normal model of Fidelity bank has the highest variation of 56.6% for time of failure rate.
The estimate Log-normal models are 
One-Way ANOVA successful service time (T) (Min) and time to failure (T) (Min) between the five bank
The section is divided into two part, 1) one-way ANOVA successful service time (t) (min) and 2) one-way ANOVA time to failure (t) (min) Table 8 showed the p-value of the one-way ANOVA is 0.009 which is less than the critical values of 0.05. This implies that there is significant difference among the five banks number of successful service time (t).
Therefore, the LSD and Tukey comparison tests were done to identify the bank that is significant as shown Table 9 . Tables 9 and 10 showed significant difference among the banks successful service time at 5% and 10%. Then, Tukey HSD mean for groups in homogeneous subsets showed that GT bank is not significant at 5% from others since its p-value 0.057. Hence, the number of successful service time (min) are not the same for all the five banks (or the number of successful service time (min) are the same for other banks except GT bank).
One-way ANOVA time to failure (T) (Min) of the five banks
The section deals with one-way ANOVA time to failure (t) (min) of the banks Table 12 showed the p-value of the one-way ANOVA is 0.130 which is greater than the critical values of 0.05 (or 5%), implies that there is no significant difference among the five banks number of Time to Failure (t) (min). Tukey HSD means for groups in homogeneous subsets confirmed no significant difference among the banks time to failure rate, since the p-value of 0.149 which is greater than 5%. Hence, time to failure rate are the same for all the five banks.
Summary, Conclusion and Recommendations

Summary
This research was aimed at determining the time of failure rate and number of successful transaction in five banks using log-normal models. Transformation technique was applied to the log-normal model to obtain a quadratic equation (or polynomial regression) that helped to determine the parameters of the log-normal model. In addition, a one way ANOVA was used to test the equality of the mean (or average) time of failure rate and mean number of successful transaction of the five banks.
Conclusion
The research fitted a log-normal models to the five different randomly selected banks. GT-Bank model has the highest variation of 90.3% for number of successful service time (t), while Fidelity bank model has the highest variation of 56.6% for time of failure rate.
The one-way ANOVA result of the number of successful service time (t) showed a significant difference among the banks. LSD and Tukey comparison tests showed a significant at 5% and 10%, then GT bank was significant at 10% from others banks. Hence, the number of successful service time (min) were not the same for all the five banks (or the number of successful service time (min) were the same for other banks except GT bank).
The one-way ANOVA result of the five banks of number of Time to Failure (t) (min) showed no significant difference among the banks. Tukey HSD means for groups in homogeneous subsets confirm no significant difference among the banks. Hence, time to failure rate are the same for all the five banks.
However, only Fidelity bank regression ANOVA p-values is significant, this seem to suggested that the time of failure rate are not same for all the five banks using R 2 and regression ANOVA p-values.
Recommendations
This analysis on bank performance should be carried out using other reliability measures in all the banks in Nigeria.
Based on the findings in this study, the following recommendations are proffered:
1. The management of the banks should at least uphold the ATM standard or still improve on it for better service delivery. 2. Another study may be required to access the time to failure rates of the ATM using number of successful transaction as covariate so as to be able to make empirical inference on time to failure rate in relation to successful transaction in other banks. .149 Means for groups in homogeneous subsets are displayed. a. Uses Harmonic Mean Sample Size = 20.000.
APPENDIX
